Characterization of the FNR protein of Escherichia coli, an iron-binding transcriptional regulator.
FNR is a transcriptional regulator mediating the activation or repression of a variety of Escherichia coli genes in response to anoxia. The FNR protein resembles CRP (the cyclic-AMP receptor protein) except for the presence of a cysteine-rich N-terminal segment which may form part of an iron-binding redoxsensing domain. The FNR protein was purified by a new procedure. It was monomeric (Mr = 30,000) and contained as much as 1.1 mol of iron per monomer when purified in the presence of added iron. This iron was associated with cysteine residues, because there was an inverse relation between iron content and titratable sulphydryl groups. Other physical and chemical properties are reported including evidence for a potential disulphide group or analogous modification. The interaction between FNR protein and target DNA appeared weak and non-specific in gel-retardation assays, but specific binding to the proposed DNA-binding site was shown for the first time in footprinting studies. A role for iron in FNR-mediated gene expression was confirmed by using cultures in which FNR was inactivated by growth in the presence of the specific chelator, ferrozine, but protected by ferrous iron.